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ABSTRACT

The objectives of this research were to: 1) investigate ‘fundamental data and analyze problem states
concerning the needs of students in learning mathematics,.2) develop a collaborative active learning model using
the Think-Write—Pair-Share (TWPS) technique and Polya’s problem®solving process to enhance Mathematical
problem-solving skills to meet the efficiency of 80/80, 3) study the effects of using the developed collaborative
active learning model, and 4) examine studentsatisfaction ‘toward the learning through the developed collaborative
active learning model. The sample consisted of 30 Mathayom 5/15 students enrolled in the first semester of the
2025 academic year at Sakolragjwittayanukul Schoo, -abtained through cluster random sampling, with the classroom as
the sampling unit. The research instruments included: the developed collaborative active learning model, a user
manual for the model, lesson plans, a mathematical problem-solving ability test, a learning achievement test,
a questionnaire on student needs in learning Mathematics, and a student satisfaction survey. The statistics used for
data analysis were mean, standard deviation, and dependent samples t-test.

The research findings were as follow:

1. The investigation of fundamental data and problem analysis regarding student needs revealed the
following results. Regarding student needs, students emphasized the importance of content summarization after
each topic to conceptualize their learning. They also desired guidance, assistance, and the exchange of opinions
with peers and teachers. Regarding teacher attributes, students preferred teachers who integrate technology,
reviewed prior knowledge before introducing new content, connected lessons to daily life, utilized group grading
rather than individual grading, and fostered group interdependence. The problems stemmed from two main issues:

(1) teacher-related factors and (2) student-related factors.
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2. The developed collaborative active learning model consisted of 5 components: 1) principles and basic
theories; 2) objectives; 3) the Learning management process, which included 5 steps: Step 1 preparation, Step 2
activity implementation, Step 3 discussion and conclusion, Step 4 application, and Step 5 assessment; 4) measurement

and evaluation; and 5) factors supporting learning. The efficiency of the developed collaborative active learning

model was 83.87/83.50, which was higher than the established criterion of 80/80.

3. The results of implementing the developed cooperative active learning model revealed that:

3.1 Students’ learning achievement after receiving the instruction was significantly higher than before the

instruction at the .01 level of statistical significance.

3.2 Students’ mathematical problem-solving ability was significantly higher than the 75 percent criterion

at the .01 level of statistical significance.

4. Students’ satisfaction after receiving instruction through the developed model was at the highest level

(X =4.70, S.D. = 0.39).

Keywords: Collaborative active learning, Think-Write—Pair=Share (TWPS) technique,

Polya’s problem solving process, Interest'and Value of Money, Mathematical problem-solving skills
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